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(54) Title: LUCIFERASE, LUCI FERAS E-COD I NG GENE, AND PROCESS FOR PREPARING LUCIFERASE 



(57) Abstract 

Lucif erase having the amino acid sequence 
of Fig. I and a gene coding it are disclosed. In ad- 
dition, a recombinant vector DNA wherein the lu- 
ctferase-coding gene is connected to the down- 
stream portion of a promoter capable of express- 
ing in each host cell, a transformant obtained by 
transforming each host cell by the vector DNA, 
and a process for preparing luciferase using such 
transformants are also disclosed. 



Het Lys Leu He lie Lea Ser lie lie Leo AU Tyr Cm Ul Thr VU Asn Cys Gin Asp 
ATC AAG CTA ATA ATT CTC TCT AH ATA TTC CCC TAC TCT STC ACA GIC AAC TGC CAC CAT 
10 20 30 40 3D 60 



30 40 

Al* Cys Pro V»l 61a AU Clo Al* Pro Ser Ser thr Pro Thr Tel Pro Thr Ser Cys Clu 

CCA TCT CCT GTA 6AA GET GAA CCA CCG TCA ACT ACA CCA ACA GTC CCA ACA TCT TCT CAA 

70 60 90 100 110 120 



110 



Ala Lys Clu Gly Clu Cis tie Asp Thr Arc Cys AU Thr Cys Lyi Arc Asp lie Leu Ser 
GCT AAA GAA GCA EAA TCT ATC CAT ACC ACA TGC CU ACA TCT AAA CCA GAC ATA CTA TCA 
U0 140 150 150 170 ISO 



70 80 
Asp Gly Lea Cys Cla Asa Lys Pro Gly Lys Tbr Cys Cys Arc Set Cys Gin Tyr Vjl He 
GAC GGA CTG TGT CAA AAT AAA 'CCA GGG AAG ACA TGC TCT ACA ATC TGC CAG TAT GTA ATT 
190 20fr 210 220 no 240 



Gin Cys Arc Vil Glu Ala AU Gly Tyr Fh* Arc thr Phe Tyr Glr Lis Arc Hie Asn Phe 
GAA TCC ACA GTA CAA GCT GCT GGA TAT TTT ACA ACC TTT TAC CCC AAA AGA TTT AAT TTT 
250 250 270 2B0 290 K0 



110 120 

Gin Clu Pro Gly Lys Tyr Vil Lea AU Arc Cly Thr Lys Gly Gly Asp Trp Ser Val Thr 

CAG CAA CCT GCT AAA TAT GTG CTC GCT OGA CCA ACC AAG GGT CCC GAC TGG TCI GTA ACC 

310 320 330 140 ISO 360 



110 140 

Leu Thr (let Glu Asn Leu Asp Gly Gin Lrs Glr AU Vil Leu Tbr Lrs Thr Thr Leu GU 

CTC ACC ATC GAG AA7 CTA GAT GGA CAG AAG GGA CCT GTA CTG ACT AAG ACA ACA CTG GAC 

370 380 390 400 410 420 



120 1G0 

Vil Val Cly Asp Val lie Asp lie Thr Gin AU Thr AU Asp Pro lit Thr V*l Asn Cly 

GTA GTA CCA CAC GTA ATA CAC ATT ACT CAA GCT ACT CCA CAT CCT ATC ACA GTT AAC CCA 

430 440 430 4E0 470 400 
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5 #36ffl«* £W#*£JB*EV*fc0W$£fcfiaftfcttfls 
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^^r^-^;!/ (Cyprirfina /jj' Jgeudorf ii ) WU 04^?&/^ 
15 STCfc * ^ 7 x <k 0 BMbf * - k: <fc r? T4S 

tm^ <o ^ a* & * ft * o 
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n^mumm. ^mmmx-m^^^t^miz 
Us *fib<Dfflv&*m^-c^ iMf&m<Dmmm%±mzm 

10 % Bjg (D ffl 

Z> $r&&% ^-DNA, Xtf * ^ - D N A 

ila@, Ilbi, : ^lci, ^ld^WU 
-T^cDNA^-^tfiam^^^ 0 ^^^ KpCLO 1 (D{f 

I3iti Uj ft mi j& ic *> «■ s ^ ^ * * ^ a 3fc (o ;u v 7 

25 S V L C L 5 <DfE$^££.^ U 
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7-t'©M^^^-pMFE3A N pMFE3B„ 
pMFE 3 C, pMF E 3 D cDftJEBif fgiM. Ig4b0 

>S/7x5— fercDNA^)g[aa5ffiifi«©ffi«E^ & 

— -^©SgSE^?* — P GL 1 CD{^iT£7£&^b£ I b<DT 

10 & &o 

t6i It. JzmW $5 tf&'ys.ft? )V&^(D)lz/ y x *7 
-^0M^^^-PMT-CLP s pMT-CLS; 

15-. ^^bj<d;1/$/7x^— tftes ^lit:S^ti^l#g 

©T5yffiiBE?y^6*:SSe^ 3 0 #@<07 5 yfifcT 
20 »; >2>>e>$S££ 5 2 6 iS<07 5> BeSB^d^6*« 

2 5<@6DT5y^B2y!l^eJ&SSfiMx fcfc 3 2# 

25 aulB^ ^7i7 — fef £ HHlft \zn^(D)V v 7 x ^ — 
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tttfflMf ZtiX v^ * & 6 te\ MIST 5 / S£gE?>J ©S^ 

h^T'fiS^UfeSS^^^e^RN AfcftflfflU #y 
3* ( d T ) -fe X # ^ A £ P h ^ 7 -< — £ «fc 9 

,1f'JA + RNA4»8t*. C©4?VA + RNA£&2£ 

15 ^btc DNA7-T77 >J— ^^H-TSo 

25 3t£^&SMS^<DM#r£t7V^ J^7x7-t'I6I 
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Slfi-f* 4 mRNA tC$c^ $ tl « £ £> tc «U & <* 4 1 

s/7x9-*t3-Kt « at r z> & -So 
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#5* h-Xft!&t§fii5ifn^- ( G A L I ) . £T 7iD^ 

y&itt CM Fa i) ©ra^-^-f^^eti^o 

15 ^mmmcDmi^ ( i a c ) ©ro^-^- trp 

iJIfiifiiltlt pSV2 [SV40<Dl0i7'O ; E-^- 
J. Mol. Appl. Genet. USA. 
25 1 N 32 7 (1982)]. pSVL (SV40 (D'&M 
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ti%o Wmz^^Xl^ PMF«8 [a^xa^Viifs 
^- {MF a I) (Dy'V'Z-Z : G e n e. 3. 
1 5 5 ( 1 9 8 5 )]-. P AM 8 5 [MM7^X 

Proc. Natl. Acad. Sci. USA. 80. 
1 ( 1 9 8 3 ) ] mtf&WZftZo ifcM^fcV^te. 
pMT-1 [t rp t^nXO/D^-^-^^ 
^^-pKM6 (f|BS6 1 -2 4 7 3 87f) 4 
10 3feK pUCl 8/pUC 1 9 [Gene. 3 3. 10 
3 ( 1 9 8 5 ) ] mtf$>\'fhft'2>o 

D N A * O & <* 3 t T\ )^7x7-t' 

^_ a ^^>-2 (il-2) (Disy-ffrunmtfibtf 

SWfcWfcft*. :fc»W<D«£H:* fe'<D 

25 tSttSE^*^ "ATG" fcttflnU *Mffi + "C« 
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ffl r * n * » WW ft b T i* « « RR tt * < . 

m cos-iatt(77«;*5Ky if ;nf 

bT«4#fcS!lRB»* <x ^UH Saccharoayces cerev- 
isiae, Shizosacctiarofliy&es poibe. Pichia pastoris# 

a* & e tt^o ^fgHJi js v^ t mm £ n * e t-c 

10 ft!lKlft& < . to H B 1 0 1. JM109 SFtffc fcf 

D EAE -f^rX h 7 [Mo 1. Cell. 
15 Biol.. 5. 1 1 8 8 ( 1 9 8 5 )], 

_ t; yfttZtycft- [Cell. .11 7 2 5 (1978) ] . 

[EMBO J. . 1. 8 4 1 ( 1 9 8 2 )] 

$f &b< m^zfrZo m^mBi)mm:(Dm^i. 

20 /7Xh^[Proc. Natl. Acad. Sci. 

USA. 7 5. 1 9 2 9 ( 1 9 7 8)] jW£ b < Va 

t&ikXfrS/t? I J- Mol. Biol.. 5 3. 1 
5 4 ( 1 9 7 0 ) ] jS«ffl^6tl5. 
25 £ ©J; 5 1= ITfiJIjtfi:^ ^-DN A&EbftlflA&s 
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fc£-F. I. Tsuji©^[MethodS' in 
Enzyiol., 5 7. 364 (1978)] !B^£> 

m m m 
H»J1 

10 c DNA7-f7 , 7 7 — <PfE§g 

h 7 ^MpH 7.0)/O. 5% If K 
y^A?SS£7 5mU:&1U #y 

l:^Tft60 0 /Jg(2>RNA^. 3<Dd t> 3 0 0 
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fc. B c oRITJ&SU m^m%E c oRIHW 
teSS&bfc. :©DNA^T4 DNA Vtf— izTiffi 
oTAgtlO©ficoRiai2l:JIAU^ in 
vitro ^y^r-2?>^k:J:07T-2? ^— r-f 

U 1X10 6 PFU^cDNA^-f^^'J-^i^c 

F . I . Tsu j i oyfife [Methods in 
10 Enzymol.. 5 7. 364 (1978)] T»S 

b it V ^ * * )V • ;^>7i7 — *t* lOOjug^ }%*5$tM 

Lfz'&. 100//1(Z)8M ESt/O. 1M h'i^I 
|£(pH 7.6)/0. 14M 2 ;l/#:7° hJi^y — >>Wc 
m m V T. 3 7 °CT 3 Ef f B 1flS U T - S HI^ k' »J ^ ^ 
15 xfMkb^o £*WC 2 0 0 /z 1 COO. 1 1M h V X 

JSSKpH 9.0). i /ii©2->f;M;^7'hx^y- 
;K i m 1(D2 ms/m 1 ys?;i/x>K^^-tf 
< *tfte*63Btt«l ) *Jq*.t* 3 7 °ct i fipMffifbUfe. 

ZMVYDAC 218 TP54(Cia) (VYD 

20 Aca'SDOHPLCfc^ ^yrf^:7 0 ?-b*&#gtb 

^ /g$/-£ji>.-9-— 4 7 0 A K AWtfS' 



25 
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1 5 10 

Thr-Cys-Gly-Lle-Cys-Gly-Asn-Tyr-Asn-Gln 

5 77^>hV"2 

I 5 10 
Glu-Gly-Glu-Cys-Ile-Asp-Thr-Arg-Cys-Ala- 

II 13 
10 Thr-Cys-Lys 

15 10 
Cys-Asn-Val-Cys-Tyr-Lys-Pro-Asp-Arg-Ile- 

15 

11 
Ala 

20 1 5 7 

Val-Ser-His-Arg-Asp-( )-Glu 
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y^>f*y M3 

1 5 10 

Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 

(Cys) 

yj7*y his 

1 5 9 

Arg-Phe-Asn-Phe-Gln-Glu-Pro-Gly-Lys 



10 



1 5 10 

Arg-Asp-Ile-Leu-Ser-Asp-Gly-Leu-Cys-Glu- 



15 



11 15 
Asn-Lys-Pro-Gly-Lys 



20 



J^V* y h 2 3 

I 5 10 
Gly-Gln-Gln-Gly-Phe-Cys-Asp-His-Ala-Trp- 

II 13 
Glu-Phe-Lys 



25 
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1 5 10 

Glu-Phe-Asp-Gly-Cys-Pro-Phe-Tyr-Gly-Asn- 

5 11 15 18 

Pro-Ser-Asp-Ile-Glu-Tyr-Cys-Lys 

I 5 10 
10 Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-Thr-Met- 

II 15- 17 
Glu-Asn-Leu-Asp-Gly-Gln-Lys 

15 77^7>h40 

I 5 10 
His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 

II 15 20 
20 Ala-Ala-Pro-Glu-Thr-Arg-Gly-Thr-Cys-Val- 

21 25 30 

Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 



25 
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y=7V* y H 4 7 

I 5 10 
Glu-Leu-Leu-Met-Ala-Ala-Asp-Cys-Tyr-( )- 

II 15 16 
Asn-Thr-( )-Asp-Val-Lys 



I 5 10 
10 ( )-Leu-Met-Glu-Pro-Tyr-Arg-Ala-Yal-Cys- 

II 15 20 
( )-Asn-Asn-Ile-Asn-Phe-Tyr-Tyr-Tyr-Thr 



20 



25 



WO 90/01542 



PCT/JP89/00811 



18 

y'u — y' i (y??* y b 2 1 <d 1 - 6 110 7^ / l£ 

Glu-Phe-Asp-Gly-Cys-Pro 
GAA TTT GAT GGT TGT CCT 
G C C C C C 

A A 

G G 



10 



3'-CTT AAA CTA CCI ACA GG-5' 
C G G G 



y'U—y'll (77^"^>h23(O6~10f (D7 = y 
15 SHETflfcttJE) 

Cys-Asp-His-Ala-Trp 
TGT GAT CAT GCT -TGG 
C C C C 
A 

20 G 



3* -ACA CTA GTA CGI ACC-5' 
G G G 



25 
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10 



Met-Ala-Ala-Asp-Cys-Tyr 
ATG GCT GCT GAT TGT TAT 

C C C C C 

A A 

G G 



3'-TAC CGI CGI CTA ACA AT-5' 

G G 



15 Met-Glu-Pro-Tyr-Arg 
ATG GAA CCT TAT CGT 
G C C C 
A A 
G G 

20 AGA 

G 



3'-TAC CTT GGI ATA TC-5' 
C G G 



25 



WO 90/01542 



5 



10 



15 



20 



PCT/JP89/00811 

20 

y°V—7*V C7^*^>hl3(Dl~l 0§(D7?y 



Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 
GCT CGT TAT CAA TTT CAA GGT CCT ATG AAA 
CCCGCGCC G 
A A A A 

G G G G 

AGA 
G 



3* -CGI GCI 


ATA 


GTT 


AAA 


GTT CCI GGI TAC TTT-5 ' 


T 


G 


C 


G 


C 



//lO50mM h'jXli(pH7.6)/10mM Jgfls 
7^^")^/ 5 mM i^f^XU-f 1 mM 

5 // 1 CD [y - 32 P] ATP (3000Ci/mmol;T V $/ A- A 
*tS) x 8 5 // lcDM^K 2/zlcDT4 

1 fit falRiSUT 32 PHt&b£o 
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-7 a ^ — v j\jy" y h yftiz c dna^ 

Sb^iX 0. 5M 7jc^fb^ h 5M £ 

{fct h 'J AJS^TDN AM$f fe^ 0. 5M 
h VX&$KpH 7.0)/l. 5-M flft^ h y»> AS7S4» 
10 t^fnbfc. C<D> >7 , 7>*8 0°CT2H#iai^7aUT. 
^r-^DNA^^V^^ilcatbfe^v. 50mM 
V h V V A(pH 7.4)/ 0. 7 5 M mt^ h U $ 

a/ 5 xf>Ajp rssiffi (o. i % ^jfiLmr^r^ y 

/o. 1% 7^3-^/0. 1% #V t'-;uh°n »; 

15' F»/5mM EDTA/0. 1% SDS/100 
M g/m 1 5 "C*C 2 Bf 

ffl ft U b T 7' 1/ ^ N A V »; y -f -fef - 5/ 3 > * f 7 o £ o 

20 K7'n-7'V^?^nbT. 4 5 °CT-£GMSbT/W 

7*y y-f-t/-*, a >£*7o£o & 1 6 Rf f8if&. 6XSS 
C[9 0mM 9 «^A(PH 7.0)/O. 9M 

tgfli^MJ^A] /0. 1% SDS^ffl^TlSTX' 
3 0^^^0 2 111. ^^45 o CT'3O^F B 1fo20^> 

25 7'^><D?ft-#&t7^£o £<£>^ y77y%®>&htz® r 
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X -OMAT™AR7 -f ;UA (=iyy?*fcg) £J1V>T\ 

-7 era Asmf^it-Y'y-j^r^^y^-^n^tzo 

y <i )V A&^fHU 3 2iS<DPH±^U->&f#£<> « 
5 ?g£i2\ DNA&-2CTC 

io jzomi 9 o oigSM<o#AK>T-^^tr^a->A.CL 

0 7 J: >3»X»f it *MK»*E c oRI-e«J0 HIU 7* 
77$ KpUCI 8t:t7'^u-n>^U tamxf$r 

7 5: y SSSS^J £ SCt^'T'l fee 
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y^y^ybi -l 

ThrCys-Gly-Ile-Cys-Gly-Asn-Tyr-Asn-Gln 



Thr-Cys-Gly-I le-Cys-Gly-Asn-Tyr-Asn-Gln 
ACA TGC GGC ATA TGT GGT AAC TAT AAT CAA 



GliH31y-Glu-Cys-Ile-Asp-Thr-Arg-Cys-Ala- 



G lu-Gly-Glu-Cys-I le-Asp-Thr-Arg-Cys-Ala- 
GAA GGA GAA TGT ATC GAT ACC AGA TGC GCA 



Thr-Cys-Lys 



Thr-Cys-Lys 
ACA TGT AAA 



10 



77W>hl 2-1 
Cy s-Asn- Val -Cy s-Tyr-Lys-Pro-Asp- Arg- 1 1 e- 



Ala 



Cys-Asn-Val-Cys-Tyr-Lys-Pro-Asp-Arg-Ile- 
TGT AAT GTC TGC TAC AAG CCT GAC CGT ATT 

Ala 
GCA 



Val-Ser-His-Arg-Asp-C )-Glu 



Val-Ser-His-Arg-Asp-( )-Glu 
GTT TCA CAT AGA GAT GTT GAG 



1 0 Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Het-Lys 

(Cys) 



7W>H 8 
Arg-Phe-Asn-Phe-Gln-Glu-Pro-G ly-Ly s 



Ala-Arg-Tyr-Gln-Phe-Gln-Giy-Pro-Met-Lys 

(Cys) 

GCC AGA TAT CAA TTC CAG GGC CCA TGC AAA 



Arg-Phe-Asn-Phe-Gln-Glu-Pro-Gly-Lys 
AGA TTT AAT TTT CAG GAA CCT GGT AAA 



20 



Arg-Asp-I le-Leu-Ser-Asp-G ly-Leu-Cys-Glu- 



Asn-Lys-Pro-Gly-lys 



Arg-Asp-Ile-Leu-Ser-Asp-Giy-Leu-Cys-Glu- 
CGA GAC ATA CTA TCA GAC (25A CTG TGT GAA 

Asn-Lys-Pro-G ly-Ly s 
AAT AAA CCA GGG AAG 



Gly-Gln-Gin-Gly-Phe-Cys-Asp-His-Ala-Trp- 



Gly-Gln-Gln-Gly-Phe-O's-Asp-His-Ala-Trp- 
GGA CAG CAA GGA TTC TGT GAC CAT GCT TGG 



Glu-Phe-Lys 



Glu-Phe-Lys 
GAG TTC AAA 
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Glu-Phe-Asp-Gly-Cys-Pro-Phe-Tyr-GIy-Asn- 



6 lu-Phe-Asp-Gly-Cys-Pro-Phe-Tyr-Gly-Asn- 
GAG TTC GAC GGC TGC CCA TIC TAC GGG AAT 



Pro-Ser-Asp-I le-Glu-Tyr-Cys-Lys 



Pro-Ser-Asp-Ile-Glu-Tyr-Cys-Lys 
CCT TCT GAT ATC GAA TAC TGC AAA 



Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-Thr-Het- 



Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-Thr-Het- 
GGT GGC GAC TGG TCT GTA ACC CTC ACC ATG 



10 



Glu-Asn-Leu-Asp-Gly-Gln-Lys 



Glu-Asn-Leu-Asp-Gly-Gln-Lys 
GAG AAT CTA GAT GGA CAG AAG 



His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 



His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 
CAC GTC CTT TTC GAC TAT GTT GAG ACA TGC 



Ala-Ala-Pro-Glu-Thr-Arg-Gly-Thr-Cys-Val- 



Ala-Ala-Pro-Glu-Thr-Arg-Gly-Thr-Cys-Val- 
GCT GCA CCG GAA ACG AGA GGA ACG TGT GTT 



15 



Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 



Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 
TTA TCA GGA CAT ACT TTC TAT GAC ACA TTC 



Glu-Leu-Leu-Het-Ala-Ala-Asp-Cys-Tyr-( )- 



Glu-Leu-Leu-Met-Ala-Ala-Asp-Cys-Tyr-( )- 
GAG CTT CTG ATG GCC GCA GAC TGT TAC TGG 



Asn-Thr-( )-Asp-Val-Lys 



Asn-Thr-( )-Asp-Val-Lys 
AAC ACA TGG GAT GTA AAG 



20 



( )-Leu-»Met-Glu-Pro-Tyr-Arg-Ala-Val-Cys- 



( )-Asn-Asn-Ile-Asn-Phe-Tyr-Tyr-Tyr-Thr 



( )-Leu-Ket-Glu-Pro-Tyr-Arg-Ala-Val-Cys- 
GGT CTC ATG GAG CCA TAC AGA GCT GTA TGT 

( )-Asn-Asn-Ile-Asn-Phe-Tyr-Tyr-Tyr-Tnr 
CGT AAC AAT ATC AAC TTC TAC TAT TAC ACT 
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mm 5 

5 K-r^HtiiacD 1.. 9 k b<D E c oR I ©r>i 1 MS 

\Z&«1. 5 mM<D d A T P , dTTP, dCTPM 
dGTPfl^^tTfcx 5:ir.*/ h <D^cli® D N A 7K V 
^•7— fe* I 5-2? 77^ > b (^MilftM) * 

O^T5£S8*igi£b£l. 9kbi^ (0. 3/ig) 
fcpSVLOSma.I (0. Ug) fc*T4 

DNA y#— tflC.fcoTSS'&U ^OHfSiS^JB^T 

15 *tt«HB 1 0 lavtf^^Mima CeTS^M) 

X^XSl^ii P SVLCL5i:aif:(ll3 

H) o 

20 COS - l^BB^^J:^^S ^^^^3fe<0;U->7x7- 

5 (10/tg) *x COS-1 fffll&^D E AE -f^fX 
F7>?i [Mol. Cell. Biol.. 5. 118 
25 8 ( 1 9 8 5 )] Zft^TmXVfzo * fc. 3 > b P - 
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;^UTpSVL {10ms) *mmzVTCOS- 1 
C:ft66DffflS££ 2 5 c m 2 (Dig^V <5 XU$*T\ 10 
5 *SLIHt8) 10ml4fflV\T5X C0 2 (D#ST. 

Sllml^i^U 3, OOOrpm. 1 0 #IHk 4 
°CT^l>bT. -££>±?t&**b. tgm±mthfzo 

10 §fc:7 7X3a»6*±J&*b£i& lmlCPBS(-) ( B 
*M^*±M) rag^U 3, OOOrpm. 10 #|U} N 

200/zlCDPBS (-) fc«&?gb£o 3® 

15 HJ£0!I7 

imsm m \z £ ry &m 3 n £ s/ 7 ^ ^ — ti <p ygf£?nii ^ 

^bfeo -f&frt>. 3 0^1<D^iJ:?ifc2 7 0)ul(O 
20 ISffllil [lOOmM y h y #MpH 7.0) 

/20 0 mM J&ffc^ h y ^ A] &?I-£b£o 2jul© 
33^M ^^ih^^i'i^I^U 
3:7* K>iS^iSt)tc;i/^ y * — (Lumac L 

2oio)$fflvM3 onmmvtzo fgft<®Jgtel# 

25 i"c0^¥^7^h>g!tbT^lf:o 3>bD-;^ 
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nsg^j 6 {cm b feiMaii^ <o;i^^ 7 x v tr?ste 

5 teSSLfc. -rftfc"6*as«6-Cf^«bifetB«lM»<0 1 0 
/z 1&2 9 0 l0±|B«£JBtt««fciI£U 36fc 
2/JKD33 AiM$5sfc*;i/ • U b. 

i§aJi«|(0»^fc^aitCbT;W2/7x9— 

b£o 

10 



15 









-KfiStt (X10 5 c 


p s/ml ) 










BBSS*!. 










24H#Th1 






96BffiS 


120BffsS 


120^ 


(a) p SVLCL 5 
(No. 1) 


2.2 


4.0 


4.3 


4.6 


5.2 


1.2 


(b) p SVLCL5 
(No. 2) 


2.3 


5.8 


8.3 


9.0 


10.5 


3.0 


(c) p SVLCL5 
(No. 3) 


2.1 


3.1 


3.8 


4.1 


5.5 


0.8 


(d) PSVLCL5 
(No. 4) • 


2.3 


4.0 


5.5 


5.7 


6.7 


1.4 


(e) pSVL 

(n>hn-;i/) 


2.0 


2.5 


2.3 


2.3 


2.1 


0.2 
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mm 8 

(2) c DNAj;0!i5E$tl^;US/y x^ — feTtf) 

(3) 0.<<OK^ ! ®Ttt2/^'^-;Ha5iJ»T^->-X 
7 x^— fcfc^T ^T^- > - 5 >^-T^- 

15 l latc^b^^ ^sfc^i/Ssfea^i/S/^x-? — k'(D7^ y 

g*E?iJ4i0>£2 9#|©75/SSS , Cfe57 , a V > ( YP 
SSK f£3 0SI©7VStta55-fe U > (YNI) . 
^3 lSa©T5 ySET^SHz 1 ; > ( YSi) N ^3 2 
fI<D75;Kn5^1/^i> (YTl) frZte&Z 
20 ^>7i7-t'"?>Ai'^m ig&<^af7xa^ 



25 
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YP - 


1 


5'-CCTTCAAGTACTCCA-3' 


YP - 


2 


5 ' -CTGTTGGAGTACTTGAAGG-3 ' 


YS - 


1 


5*-AGTACACCA-3' 


YS - 


2 


5 ' -CTGTTGGTGTACT-3 ' 


YT - 


1 


5*-ACTCCA-3' 


YT - 


2 


5'-CTGTTGGAGT-3' 


YN - 


1 


5'-TCGTCGACACCA-3' 


YN - 


2 


5 ' -CTGTTGGTGTCGACGA-3 * 


U - 1 




5 ' -ACAGTCCCAACATCTTGTGAAGCT AAAGAAGG AG 



10 AATGTAT-3 ' 

U - 2 5 ' -CGATACATT CTCCTTCTTTAGCTTCACAAGATGT 
TGGGA-3 ' 



15 .Mt'iH^^Utf KYP-2, YS-2. YT- 
2. YN-2, U - 2 <D 5:£&;:o^Ttet 5 ' 5fctmv T 
4 DNA ^rt-t'tioT'i^Ufe. t^^^ 
V ^ J/^-^- K 3 0 0 p m o 1 20/il© 
\5J&?S [ 5 OmM h VXf&gg (pH 7.6) /l OmM 

20 t^ftT^**^ A/O. ImM W5J?>/5mM 
^f^-Xl/^h-^/O. ImM EDTA] 4 , T'T4 
DNA (£8f3fittfi> 1 0 JL^>y h&fflVNT. 

3 7 °CT 1 RSIHJKJiS;* i*\ 7 0 °Cf 5 #^0^ U 
- 2 0"CTfR#Ufco 
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o£ 0 tPStSTP-U VymtVfzYP -2^ U 
-1. W;>^bb^U-2^ YSSICttYS-l, 

U>MfebfcYS-2. u-u &tfy>gHfcb£u- 

2£. YTlfcttYT-l. 'J«Lf:YT-2, U 
5 -1. ^tfU VMfebfcU- 2£. YNfifctiTN- 1. 
.i/>8ftbfeYN-2, U-l. V >^ftb7cU- 
2 4, #«5 0pmolfo.S^U 70°CT5^Sn 

ttKbfc. 

10 HS£#!l 9 

— pMFg 8^v<P;l/S/^7 x^— If c D N ACDWA 
t 7^^/l' • ^i/7x7— fefc D NA't't^St^i 

15 ^-**a#&i&k 5 ' 5fefl&fc S t u I&ftfctf *k 

^2 8, 2 9 s 3 0. 3 lffi©7 5/ K4Ibfc^>7 
x7-ll*cDNA^I.Lfco 

g^OSfc?!^?* — PMF a 8 [Gene x 3 S 15 
5 (1985) : ATCC 37 418]tt, a 7 x H 

A4iAUfc, {^bfcll^^^-it ^PMEF 
3A(YPI), pMEF3B (YSI), p ME F 3 
C (YTDs PMEF3D (YNI) h^lf: (f 
25 4 a|) o 
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fcf c DN A|*J£)@B?IJ'C&3 5 ' -TATA 
AATGGT C C AAGGA- 3 ' ^7°^ -f V - i: b T. 
5 &#<D&7 t **$/i£[z <fcoT. IEb<fffA£ftTV>&£ 
£*RSggbfc 0 p M F E 3 A x p M F E 3 B x pMFE 
3 C. MpMFE3Dfcfc^Sc7xD ; E>afi : f/ 
;i/2/7x^-^cDNA<D^^gBl£a£#©^SBB^ & 

10 l 0 

^-PlO 3^(D)Vl/ 7 x.=7— -feTc DN Aff)f$A 

HBfctfiJ 3 *Cf# f;ACL0 7 A»)v 1 . 3 k b. 0. 6 
kb©2oOE c o R I I'pUC 1 

15 8f:U-7'^n-^>^U 7°7X5FpCL0712, 
pCL0 7 4 2^Sb^.pCL07 ( 1 M S ) . & 
tfpCL0712 (1 MS) £ H i n d III t B g I II T 
P C L O 7 i 0 7 x7-tf ©N^4#tJ 
DNABrJt^ pCLO7 12j;0;^7x7-t'(DC 

20 **a**trpNA«tf*tt«ufc. c(D2»rJt*:7"^x 

= KPSPT18 i; ?>A-f A ttS) <2 

Hi ndingUtt3*7 , ^n--^^U &£ft£ifflJ&£ 
i$7°^X^ K4PSTCL8 . 
&tc„ :©p'STCL81 (lyug) ^BafliHIT 
25 ^U-~>^*b£<£c DNAi£?!l£iB a raH I 
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-p 1 0 3 [ SaccJiaroayces cerevisiaeCD G A L I 7°D 
t-^- {Mol. Cell. Biol.. 4. 144 

5 0 ( 1 9 84)} ©TSKJ^ BamHItMM#tf 
#yy>*-*»o ISA « ttBISUD 

ft^Stl*] ftO. 1/ig^BamHIT'WrU T4 
DNA y#— tf&JSV^ttfSE<DcDNASr##jO. 1 
jugfcaiiSbx GAL 17'nt- : 5'-©T8kKil'5'7i 

10 1 £ft 

MLfc (151), 
^!Sttf3 1 1 

g^atc &&*7's )\r&3k<n )\/ 1/ ~J x ^ — -ffcP^fei^ 

15 PMFE3B. pMFE3C. pMFE3D^10// 
g^nhr^^h^CProc. Natl. Acad. 
Sci. USA. 7 5. 1 9 2 9 ( 1 9 7 8) ] Kio 
Tif fS^Saccharoaiyces cerevisiae 20B-12$fc [ G e n e. 
3 7, 1 5 5 ( 1 9 8 5) ]fv{:iAbfec 

20 C*tfc0>J&ltlS»1**l lO**75W + T10 O 

ml£>YEPDigi&&^T 3 0 °CT 3 Hffl*S*bfc. 

1 O^fel 3, 0 0 0 rpmtl^lT, *<0±i&£& 
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lml<D50mM U h V *y A (pH 7.5)/ 

0. 1% TritonX-lOOCSSUfe, 1ml 
(DtfvTs • feT— X (iS@0. 4 5 mm) jSJSjffi^iD^.. 

15, OOOrpmtl'Dbf:. ^<D±?f*Mf$ 
tAMfc b£o 
HJStf'J 1 2 

HJSfifll 1 OTftSlbfe^^^^ — PGL 1 (10/i 

g) mstfu i £ issuer u vy^T, hmz&-oT 

I^Saccfcaroayces cerevisiae YSH2676$f;((a) ura3-52 
Jeu2-3 Jeu2-JJ2 trpj pAo3 pJio5 hisl-29 )flH£&Ab 
15 £ Q 

CdDBSSIslfef** l l©^77Xa*t 10 0ml 

^ h-X) $fflV^T3 0°CT2 BlW^Sbfc. *S^3& 
+M«S»7 & ■ 5 m 1 * 3 , . O 0 O r p m, 

20 lom 4°CTji'l>bT. ; &£>_h7!t&»&. ig^±?r 
£ b£ c 

&tz. mwmftm$>mm$n 1 fcra*tcb Tissue. 

H»J 1 3 

state i: n ft 7 x ^ -^(o^gtf.aii^ 

25 ll:^lfciS*±}| + <0^7i7-^tt 



WO 90/01542 



PCT/JP89/00811 



34 

Ab£S, cerevisiae 20B- 1 2#c <D ig^±?t £o V^T 

izijkvfzo njfiwi l-cf^sufeaiiafliitHffi 

10 6tc2^1<D3 3^M ^^t^ih^^x^^S 
^ U *§^±flS<&*g£ £ IW b T ;!/$/ 7 x =? — fe'yg'ix 

;H/7x7- fc'?S1£ (XLO 5 cps/ml) 



UfffM 21BSH 38BSH 47BSH 64B3M 



20 



(a) pMF E 3 A 


mm 


<Q.Q1 
0.05 


<0.01 
0.02 


0.01 
4.84 


0.02 
13.47 


0.01 
2.11 


(b) pMFE3B 


mm 


<0.01 
0.06 


<0.01 
0.20 


0.A2 
6.22 


0.01 
2.73 


<0.01 
1.02 


(c) pMFE3C 


mm 


<0.01 
0.10 


<0.01 
0.21 


0.02 
2.76 


- 0.01 
0.79 


0.01 
0.89 


(d) pMF E 3 D 




<0.01 
0.06 


<0.01 
0.21 


0.02 
3.97 


0.01 
0.76 


0.01 
1.02 


(e) control 


mm 


<0.01 
0.06 


<0.01 
0.04 


<0.01 
0.05 


0.01 
0.06 


<0.01 
0.11 
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mum 1 2 \z7F\,tzi%m±in*<Dfr^y vmfc 

b£S. cerevisiae YSH2676#;Oig#i:7i tco V>T & n 
10 te N fgSSflll 3 fclPj&lcb-Cfrw •fc^^&^^fc: 



m4m 



15 



20 









— if vStt < x i o 5 


cps /m 1 ) 


^ O — >N o. 




20B#f$ 






( a ) No. 1 




0.06 
0.53 


0.07 
7,28 


0.07 
7.71 


( b ) No. 2 


Mf$i*J 


0.04 
0.44 


0.06 
3.04 


0.07 
3.49 


( c ) No. 3 




0.07 
0.40 


0.07 
3.00 


0.06 
4.70 


( d ) No. 4 




0.05 
0.92 


0.10 
5.89 


0.09 
6.27 


( e ) N o, 5 




0.06 
0.50 


0.08 
2.52 


0.05 
2.47 


(f) control 




0.01 
0.08 


n.t. 
0.13 


n.t. 
0.03 



25 



WO 90/01542 



PCT/JP89/00811 



10 



36 

'ggffiffl 1 5 

*BIh';^h7 7^lSifi? (t rp) > 

> (EPS) . ^f-*x>--feU XESI), ^ft 

(ETI) TlH^ti&M^^x^ 



EP-1 5'-CGATGCCGTCAAGTACACCA-3' 

EP-2 5 ' -CTGTTGGTGTACTTGACGGCAT-3 ' 

E S — 1 5 * -CGATGAGTACACCA-3 ' 

ES-2 5 ' -CTGTTGGTGTACTCAT-3 1 

15 ET-1 5'-CGATGACACCA-3' 

E T — 2 5 ' -CTGTTGGTGTCAT-3 ' 

^'J3 , }J^l/*fKEP-2 > ES-2. ET- 
2. &tfHBS0!|8<£>U- 2<D#* 3 0 0 pmo l\t< H 
20 &0*8fcN*fcfc:bTN5fci8£T4 DNA '3f 

#a-y=f*? utff- f«h EPSttiEP- u y> 
itfbb^EP-2 N u-i. &t;>;>ttfbbfcu-2*. 

ES5H&C&ES-1. 9 >&flSbfcES - 2. U-1 N 
25 £0*y ymtVfzV- 2 £ N ETiCliET-U y> 
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mthfzET - 2. U-L U VKflSLifeU- 2 * 
^50pmo lfol^U ^5SM 8 tlefJitcLTT 

%%0I 16 

5 -tmmt r p ra^-»-»«t8^ ^»- 
pMT 1 ^j^>7i9"^c DNA(PiX 

— ZfctfS Dg2?!I&i#o38^*# — PMT ~ 1 tP 
KM 6 (#HHS 6 1 - 247 3 8 7f) MI& 
10 ItSnial, C 1 a I t P v u llT'®mVfzo 

3 -Cf^fi b fc^S^ ^ ^ - P C L 0 7 £ 
SmaUCi a I T^JSrU ClaUO TitO/l"^ 

7i7-t' c dn A^^trD n ABf>Tr%r^n-xy;u 

15 pMT - 1 (DWffiMfttV CLO 7<D¥SMIHt#£>£<* 

0. l/ug£T4 DNA U# — fe* (^MiittM) £ 

IScD^cfii^HB 10 1 n hirfflfl& (^M*±M) 

£?&St$*8lU ^X^KpMT-CLdT^Ibf:, 

20 z<Dy*?7>^ Kfck. trp rn^-^-Zs Dse^ijo 

Tifu^C i a IgP^«t0T^^;b^7x^— fc' c DN A 

:© p mt-clo izftmnmc i ai-e«u 

*<D0. 1 MStmmi 5T^Ibfc^^DNA©5 
25 //U^T4 DNA U # — fe* *C3tl£ U trp 7° 
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(EPS), ^^■^y-'fey > (ESS), ^3-- 

5 X^K«#*x pMT-CLP. pMT-CLS, 
pMT-CLTfc^lf:, 

N A |*I CD bE^'J T & <5 5 ' -T AT AAATGGTCCA 
10 AG GA-3 ' ^77-fV-tbT, 5I^£>^T^^> 
^iCioT, IEb ; <1f A3ftTV\££fc£lISbfc 0 
pMT-CLP, pMT-CLS s pMT-CLTcO 

mm 17 

15 tiaik:J:a^5ift»;j/^ ;k>7x7 —Vote m 

mmm i 6 Tffcsa b £ stm^ ? * - * e ^ t ^bsm h 

(DLt%t& (TVfeTS/- 1 ; > : 1 0 Omg/l^tf) t 1 
& 3 7 "CT1IHMF* b £• SB^I^lmlOT 
20 U 5 0ml<0-&^Jfe[2xM9-*'9'5yKi§ia 

(6g/i i;v«r*it*';">A/i2g/i y> 

|£7j<m:i7-M;^A/i o g/l *ifsyg!/i o s 

/lmg/1 »7^y/2 5 0mg/l 
25 ?'^i/^7A/l% ^1/3-X/lOOmg/r 7> 



WO 90/01542 



PCT/JP89/00811 



39 

fcK»U 2 5°CTllMMt£Sb£o StL 
I AA (a&&&2 Oig/1 ) fc^rJ-X 

<*»»«i %) *Jn*.* 12. 5%©T>^^r7j<T 

pH£7. 5&Zl8ilbT. 2 5 T!T3 
5 3ftiaH& IAA. T^-TzKfclMlfc: 

S^8ml»l>bt*lU ®tt£0. 5 m 1 <£>T E 
ilSigift [lOmMMJ Xig^CpH 8.0)/ 1 mM ED T 
A] fc:«&;?Bb£o 4 2 0 C£r&7K£ F^-fT-TX • T-fe h 
10 >?a*fflV^TaRfilH!»*3Iil»^)3IbT»B^». 10d 
ISL 1 0 , 0 0 0 r p mTSt'OU ■*<D3t'l>-b?t ; £tBS£ 
H?£ £ b £<, 
sUBktfi] 1 8 

15 HKSfiRIl 7Tf^S8bfell^7ffi4««)^^^x7— fefTS 

T§BfcB2f<bfc:£*££<fcoTf7Vv 

m^^5^tc^b^o -r i s o m KD-m.mm^ 

\z 1 5 O m 1 CDMlB$I^*t®?i£> 2/il<D33^M 

20 ffc£3 O WHlfHiU ^<0^*^5^fc^bfe. 3> 
hU — ^tbtpMT — CLR (^fiSDNA^jfi^lfll^ 

oVAT^I§l«{cbT^^-r^^^ h>R*fH»bfc. 

25 
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5 





(cps) 


(a) pMT-CLP 


1 200 


(b) pMT-CLS 


870 


(c) pMT-CLT 


540 


(d) pMT-CLR 


200 


(c ontrol) 





10 



A (ftgfcffittTy-fe-fSfc) fc. DNA/RNA^ 
20 3-Kt5cDNA©l^I^^tk IelHftc^;b 

£ & 3 ? x ^ — <DfSSi"< £ - oSM8fni 

25 ^itjtll:i#^uh^T'§^io(:^S^)©i:i{t 
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5 tzo 



25 
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if ^ o gg m 
wtwin ^ ir % mt £ ti £ ;p ^ y x ^ — Oit>* * <d 

y ^ IE n * M ? z> mt £ ft tz J V i/ y x =7 — fe* & * 

ymmn^m-ir^mt^fifz^i/y s.^-^w^: 

10 (OPI^W. 

( 4) m im\z^fr3 i#aa*6 555 ^@ jcmst ^ 

( 5 ) m 1 ^tc^-T3 2^g^6 5 5 5 #g IcSST 5 

15 y m.^n^mt^mt^ntz)v-yy om*^ 
com®®. 

( 6 ) m^mimmi-smzmn^i/y ^"y-v^f- 

(7) ^i@te^t"£SE?yT&*fS#<oS5®£6^sa 

20 «£<7>jlft^o 

m&mmm 6 wafittosse^ &5t*£ lt* sit 
25 ©T«ic»3a!:<ofeffl3S6OTa«(Z)3ae-?-*jiSb-c 
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(10) fi^cDlelS^8 ^7^^9^ia«g<D^^^-DN 
Ate «fc D *s £ffi ft *BM$m L T f# 6 ft £ 

5 (id a^sa^i&^ffli^ ^^t>^ii®^e^^ 
s¥^63§^ft^ imT&%ti&<Dffi®%zi omzn 

(12) little IS 3? lOlfdil 1 iI!24££>Bftf5$ 
f$£ Sdfc fct5;k>7i7 

10 g#&o 
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1 am 



Met Lys Leu lie He Leu Ser He He Leu Ala Tyr Cys Val Thr Val **„ r„ c n 

m m cum m a» ».«, m ttg . k tZ 2 2 2 2 2 £ S & 

10 20 »» 40 50 60 

30 

Ala Cys Pro Val Glu Ala Glu Ala Pro Ser Ser Thr Pro Thr Val p m Thr w r„* r?° 

GCA TGT CCT GTA GAA GCT GAA GCA CCG TCA AGT ACA III ACA m S £ TCT TGT GAA 

70 80 90 100 HO 120 



50 

2 2 22 2 22 5 2 2 2 2 2 S 2 2 2 2 2 2 

130 140 150 160 170 180 



70 

2 2 22 2 22 2 2 2 2 2 2 2 2 2 2 S 2 2 

190 200 210 220 230 240 



90 

Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys Are Ph P a«„ III 

GAA TGC AGA GTA GAA GCT GCT GGA TAT TTT AGA ACG TTT TAC GGC III m aIt TH 

250 260 "0 280 290 300 



2 2 22 2 22 2 2 2 2 2 2 2 2 2 2 2 2 2 

310 320 330 340 350 360 



130 

2 2 22 2 22 2 2 2 2 2 2 2 2 2 2 2 2 £ 

370 380 390 400 410 420 



S 2 22 SI 22 1, 1 ? 2 2 2 2 2 2 2 2 2 2 2 2 

430 440 450 460 470 48fl 
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170 180 

Gly Ala Asp Pro Val He Ala Asn Pro Phe Thr lie Gly Glu Val Thr He Ala Val Val 

GGA GCT GAC CCA GTT ATC GCT AAC CCG TTC ACA ATT GGT GAG GTG ACC ATT GCT GTT GTC 

490 500 510 520 530 540 



190 200 

Glu He Pro Gly Phe Asn He Thr Val He Glu Phe Phe Lys Leu He Val He Asp He 

GAA ATA CCC GGC TTC AAT ATT ACA GTC ATC GAA TTC TTT AAA CTA ATC GTG ATT GAT ATT 

550 560 570 580 590 BOO 



210 220 

Leu Gly Gly Arg Ser Val Arg He Ala Pro Asp Thr Ala Asn Lys Gly Leu He Ser Gly 

CTG GGA GGA AGA TCT GTG AGA ATT GCT CCA GAC ACA GCA AAC AAA GGA CTG ATA TCT GGT 

610 620 630 640 650 600 



230 240 

■lie Cys Gly Asn Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gin Leu 

ATC TGT GGT AAT CTG GAG ATG AAT GAC GCT GAT GAC TTT ACT ACA GAC GCA GAT CAG CTG 

670 680 690 700 710 720 



250 260 

Ala He Gin Pro Asn lie Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr Gly Asn Pro Ser 

GCG ATC CAA CCC AAC ATA AAC AAA GAG TTC GAC GGC TGC CCA TTC TAC GGG AAT CCT TCT 

730 740 750 760 770 780 



270 280 

Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr Arg Ala Val Cys Arg Asn Asn He 

GAT ATC GAA TAC TGC AAA GGT CTC ATG GAG CCA TAC AGA GCT GTA TGT CGT AAC AAT ATC 

790 800 810 820 830 840 



290 300 

Asn Phe Tyr Tyr Tyr Thr Leu Ser Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg 

AAC TTC TAC TAT TAC ACT CTG TCC TGC GCC TTC GCT TAC TGT ATG GGA GGA GAA GAA AGA 

850 860 870 880 890 900 



310 

Ala Lys His Val Leu Phe Asp Tyr Val Glu 
GCT AAA CAC GTC CTT TTC GAC TAT GTT GAG 
910 920 930 



320 

Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
ACA TGC GCT GCA CCG GAA ACG AGA GGA ACG 
940 950 960 
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1 C 



- 330 340 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg Tyr Gin Phe Gin 
TGT GTT TTA TCA GGA CAT ACT TTC TAT GAC ACA TTC GAC AAA GCC AGA TAT CAA TTC CAG 
970 980 990 - 1000 1010 1020 



350 360 

Gly Pro Cys Lys Glu Leu Leu Met Ala Ala Asp Cys Tyr Trp Asn Thr Trp Asp Val Lys 

GGC CCA TGC AAA GAG CTT CTG ATG GCC GCA GAC TGT TAC TGG AAC ACA TGG GAT GTA AAG 

1030 1040 1050 1060 1070 1080 



370 380 

Val Ser His Arg Asp Val Glu Ser Tyr Thr Glu Val Glu Lys Val Thr lie Arg Lys Gin 

GTT TCA CAT AGA GAT GTT GAG TCA TAC ACT GAG GTA GAG AAA GTA ACA ATC AGG AAA CAG 

1090 1100 1110 1120 1130 1140 



390 400 

Ser Thr Val Val Asp Leu He Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 

TCA ACT GTA GTA GAT TTG ATT GTG GAT GGC AAG CAG GTC AAG GTT GGA GGA GTG GAT GTA 

1150 1160 1170 1180 1190 1200 



410 420 
Ser He Pro Tyr Ser Ser Glu Asn Thr Ser lie Tyr Trp Gin Asp Gly Asp He Leu Thr 
TCT ATC CCG TAC AGT TCT GAG AAC ACA TCC ATA TAC TGG CAG GAT GGA GAC ATC CTG ACG 
1210 1220 1230 1240 1250 1260 



430 440 
Thr Ala He Leu Pro Glu Ala Leu Val Val Lys Phe Asn Phe Lys Gin Leu Leu Val Val 
ACG GCC ATC CTA CCT GAA GCT CTT GTC GTT AAG TTC AAC TTT AAG CAG CTC CTT GTA GTT 
1270 1280 1290 1300 1310 1320 



450 460 
His lie Arg Asp Pro Phe Asp Gly Lys Thr Cys Gly He Cys Gly Asn Tyr Asn Gin Asp 
CAT ATC AGA GAT CCA TTC GAT GGA AAG ACA TGC GGC ATA TGT GGT AAC TAT AAT CAA GAT 
1330 1340 1350 1360 1370 1380 



470 480 
Ser Thr Asp Asp Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
TCA ACT GAT GAT TTC TTT GAC GCA GAA GGA GCA TGC GCT CTG ACC CCC AAT CCC CCA GGA 
1390 1400 1410 1420 1430 1440 
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mi dm 

490 500 

Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Ser Leu Phe Asp Ser Ser 

TGT ACA GAG GAG CAG AAA CCA GAA GCT GAG CGA CTC TGC AAT AGT CTA TTT GAT AGT TCT 

1450 1460 1470 1480 1490 1500 



510 520 

He Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp Arg He Ala Arg Cys Met Tyr Glu 

ATC GAC GAG AAA TGT AAT GTC TGC TAC AAG CCT GAC CGT ATT GCA CGA TGT ATG TAC GAG 

1510 1520 1530 1540 1550 1560 



530 540 

Tyr Cys Leu Arg Gly Gin Gin Gly Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys 

TAT TGC CTG AGG GGA CAG CAA GGA TTC TGT GAC CAT GCT TGG GAG TTC AAA AAA GAA TGC 

1570 1580 1590 1600 1610 1620 



550 555 

Tyr He Lys His Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin *** 

TAC ATA AAG CAT GGA GAC ACT CTA GAA GTA CCA CCT GAA TGC CAA TAAATGAACAAAGATACAG 
1630 1640 1650 1660 1670 1680 



AAGCTAAGACTACTACAGCAGAAGATAAAAGAGAAGCTGTAGTTCTTCAAAAACAGTATATTTTGATGTACTCATTGTT 
1690 1700 1710 1720 1730 1740 1750 1760 



1770 1780 1790 1800 1810 1820 

TACTTACATAAAAATAAATTGTTATTATCATAACGTAAAGAAAAAAAAAAAAAAAAAAA 
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H2 m 



EooRI 



XCL01 




If 

EcoRI 
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SV40 Late 
promoter 
SV40 ori 



lux 
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2 9 30 31 32 33 

(a) PMFE3A M e.t • • • * L y s Arg Pro Ser Ser Thr Pro 

(b) pMFE3B Met*-**Lys Arg Ser Thr Pro 

(c) pMFE3C We£-'*«Lys Arg Thr Pro 

(d) PMFE3D Wet* • • • t/s Arg Ser Ser Thr Pro 
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